Structure of the carbohydrate units of human amniotic fluid fibronectin.
Human amniotic fluid fibronectin was found to contain three types of carbohydrates: complex-type N-glycosidic glycans, lactosaminoglycans, and O-glycosidic glycans. The structures of the complex-type glycans were established by carbohydrate and methylation analysis, Smith degradation, sequential exoglycosidase treatments, lectin chromatography, and DEAE-Sephadex chromatography. Lactosaminoglycans were analyzed by fast atom bombardment mass spectrometry, and the O-glycosidically-linked oligosaccharides by gas-liquid chromatography-mass spectrometry and high-pressure liquid chromatography. The results show that amniotic fluid fibronectin contains 2 mol of biantennary and 2-3 mol of triantennary, complex-type N-glycosidic glycans. Unlike the N-glycosidic glycans of human adult plasma fibronectin, which contain only traces of fucose and are completely sialylated, the glycans from amniotic fluid fibronectin are fucosylated and only partially sialylated. The complex-type N-glycosidic glycans present in amniotic fluid fibronectin also include a fractional amount (0.1 mol) of glycans with a polylactosaminyl structure. In addition, 4 mol of O-glycosidic oligosaccharides, which have not previously been described in fibronectins, were found in amniotic fluid fibronectin. The major oligosaccharides in this fraction have the structures Gal beta 1----3GalNAcol, NeuNAc alpha 2----3Gal beta 1----3GalNAcol and NeuNAc alpha 2----3Gal beta 1----3(NeuNAc alpha 2----6)GalNAcol. O-glycosidically linked oligosaccharides were also detected in human adult plasma fibronectin but in smaller amounts than in amniotic fluid fibronectin. These results show that amniotic fluid fibronectin differs from plasma fibronectin with regard to the number of glycans attached to the polypeptide and that the glycans present in these two fibronectins differ in structure.